
Atomic Oxygen Surface Modification and
Texturing for Biomedical Applications

Benefits
Surface texturing of polymers for cell
growth containers and probes

• Significant increases in cell attachment
over current state of the art

• Reduction in the cost of production of
pharmaceuticals

• Improved wetting and surface area for
diagnostic probes

Endotoxin removal

• Reduced inflammation and associated
joint pain

• Reduction in health care costs associ-
ated with surgical complications and
revision of implants

• Increased functional life of implants
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Technology
Atomic oxygen surface modification and textur-
ing technology is being evaluated for use in a
number of biomedical applications. It is useful for
changing the wetting characteristics of surfaces,
improving cell growth and adhesion in commer-
cially produced cell culturing containers and
removing biologically active contaminants such
as endotoxins, from the surfaces of orthopaedic
implants. NASA seeks companies that are inter-
ested in developing and commercializing these
types of processes.

Figure 1.—Large area atomic oxygen exposure facility.

Commercial Applications
• Textured surface of fiber optics for glucose

monitors

• Textured cell and tissue culturing containers for
improved cell growth and adhesion

• Textured surface of fiber optics for more
uniform illumination for photodynamic therapy

• Removal of endotoxins from the surfaces of
surgical implants for improved fixation of soft
tissue implants

Technology Description
Technology developed for simulation of the space
environment (Figure 1) has made it possible to
chemically modify and/or texture the surface of
polymers in a manner not possible to do by con-
ventional wet chemistry processes (Figure 2). The
resulting surfaces have been shown to improve cell
attachment and growth. Researchers at the NASA



M–0815–21
May 04

Figure 2.—Atomic oxygen textured chlorotrifluoroethylene.

Glenn Research Center also have used this process
as an innovative approach to solve the problem of
endotoxin contamination on the surfaces of ortho-
paedic implants. No known chemical process fully
removes endotoxins without damaging the implants.
Sterilization, likewise, does not remove endotoxins.
NASA's approach consists of an atomic oxygen
treatment process that occurs in a low-pressure
(4 to100 microns) air plasma and at a relatively low
temperature (<60 °C), converting endotoxins into
harmless gases.

Options for Commercialization
One of NASA's missions is to commercialize its
technology. Glenn will work through individual task
orders to tailor atomic oxygen surface modification
technology to specific commercial needs, and to
assist customers with scale-up of the technology.
Additional development might be needed to opti-
mize and further refine the properties for specific
applications. If your company is interested in this
technology or you desire additional information,
please contact us.

Contact
Technology Transfer & Partnership Office
NASA John H. Glenn Research Center
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E-mail: ttp@grc.nasa.gov
http://technology.grc.nasa.gov

References
LEW–16604–1
LEW–16871–1

Key Words

Texturing
Atomic oxygen
Endotoxins
Modification
Biomedical


